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Introduction
For years, researchers concerned with sustainable management of forests in the tropics have argued that the road to improved stewardship of forest resources is the transfer of varying degrees of responsibility to the local communities who get their livelihood from them. Inspired by this hypothesis, various joint-management, extractive-reserve, and indigenous-reserve projects, in which governments and local communities share responsibility for a given forest resource for production of both timber and nontimber forest products and under varying land-tenure arrangements, are increasingly gaining ground throughout the tropics ( Poffenberger & McGean 1996; Sundar 2000; Becker & León 2000; Schwartzman et al. 2000; Stone & D'Andrea 2001 ) . At the same time, conservationists who despair at the steady loss of tropical forests declare that the only way to stem the tide of deforestation is to place as many tracts as possible under strict protection (Kramer et al. 1997; Bruner et al. 2001) .
In this context, the country of Mexico presents a virtually unique case: much of the nation's forests were placed in the hands of communities, in successive degrees of actual control, beginning in the early decades of the twentieth century as a little-noticed result of the Mexican Revolution. Today, Mexico's common-property, community-managed forests, in both temperate and tropical areas, appear to be at a scale and level of maturity unmatched anywhere in the world. It is thus a national laboratory for studying the social and ecological benefits of delivering control of forests to local communities. A particular feature of the experiment is that, at different periods, both government and nongovernmental organizations have invested resources in promoting community-based enterprises for the production of timber. An ongoing review of the impacts of Mexican community forest management supported by the Ford and Hewlett Foundations, in which we are involved, is beginning to reveal what this national experiment says about the potential for forested landscapes to deliver both a range of ecological services and a dependable source of income for poor, rural communities. This is a preliminary report on a multifaceted research project with detailed case studies on ecological and financial sustainability and quantitative national surveys of the economic and ecological impact of Mexican community forestry.
Magnitude, History, and Significance of Community Forestry in Mexico
It has been estimated that as much as 80% of Mexico's forests are in the hands of communities with collective land grants (in two categories known respectively as ejidos and indigenous communities ). The 80% figure was first put forth by the official Mexican statistical agency and has been in use for the last 20 years, although its empirical basis is not documented. One of the authors is currently working with the Mexican National Ecology Institute ( INE ) on a new and better-documented estimate of the amount of forests on community lands. In the meantime, it is known that approximately half of the national territory of Mexico is in ejidos and indigenous communities (Instituto Nacional de Estadística, Geografía e Informática 1998 ). According to official figures, temperate and tropical forests occupy 40.1% of the national territory, a total of 56.8 million ha (Secretaría de Agricultura y Recursos Hidraúlicos 1994). Given that in earlier decades many ejidos were given remote, forested lands that were considered of little value, the circumstantial evidence suggests that well over half of Mexico's forests are on community lands.
For most of the twentieth century, Mexican communities had only putative claims to the forests on their lands because the government still claimed rights to the disposition of forest resources, giving them in logging concessions to private companies and state-owned enterprises. In the mid-1970s, however, reformists in the government forestry agency, combined with grassroots mobilizations aided by university-trained rural activists, helped focus government policy and community organizing on the potential for community management of forests for the commercial production of timber .
In most less-developed countries, community forest management normally means management for nontimber forest products or community woodlots for domestic use on government lands ( Arnold 1998 ) . What is unique about the Mexican case is the large number of communities that are managing common-property forests for the commercial production of timber, as well as finished timber products in some cases, in industrial processes that are thought to be beyond the reach of most poor, rural communities. This "focus on stakeholders in a common property resource responding to larger mar-ket opportunities as an alternative source of benefits provided by the common property asset" is almost entirely absent from the literature (Antinori 2000:1) . At the same time, some of the community forest enterprises ( CFEs) are showing a capacity to make the transition to more competitive international markets while taking new measures to maintain forest productivity, biodiversity, and forest cover in their communities.
The rise of this globally significant sector is the result of combinations of Mexican forestry policies, a tradition of rural activism, and the social capital embedded in Mexico's traditional rural communities. Before the mid1970s, Mexican forestry policy wavered between ineffective logging bans and concession to timber parastatals. Since the mid-1970s, a period of strong support for community forestry (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) ) was followed by a period of indifference and even hostility (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) ( Tellez Kuenzler 1994; . Under Mexican environment secretary Julia Carabias (1994) (1995) (1996) (1997) (1998) (1999) (2000) , procommunity forestry programs were once again instituted, and a new forestry law was passed in 1997 with new provisions for community forestry (de Ita 1996) . But policy has not been the only crucial factor. Mexico's agrarian reform process throughout the twentieth century has created a vast rural sector of communities who govern themselves, with varying degrees of village-level democracy, under the ejido and indigenous community systems. Combined with older forms of traditional governance in many indigenous communities, this has created a capacity for self-organization and an ability to respond to outside organizing efforts ( Fox 1995 ( Fox , 1996 . This matrix of social capital in Mexico has contributed to the rise of CFEs in a world where community enterprises of any kind are an exceedingly rare commodity .
Today, there is still no consensus on how many of Mexico's forest communities are actively managing their forests, as opposed to those many forest communities who still directly sell their timber to loggers with little supervision, with the probable result of ongoing forest degradation. One component of the current project will attempt to produce a national database of communities with logging permits. It is known, however, that more or less successful experiences are numerous in both temperate pine and oak forests and the much more silviculturally and ecologically challenging setting of tropical forests. Current estimates range from 290 to 479 CFEs at various levels of consolidation and sustainability, most of them operating since at least the 1980s (Alatorre 2000) . These numbers are significant because no other country in the world appears to have anything approaching this number of communities managing their forests for the commercial production of timber. In the mid-1990s, there were only a scattering of CFEs outside of Mexico and a substantial sector of indigenous forestry in the United States (Bray & Irvine 1993 ; Institute for Environmental Studies 1995). A global review of managed common-property forests mentions no cases of CFEs for timber other than those in Mexico (Arnold 1998) .
Although the Forest Stewardship Council does not currently classify its global list of certified operations by land-tenure type, an examination of the list suggests that no other country approaches the number of certified communities that Mexico exhibits ( Forest Stewardship Council 2002 ) . There are, however, clusters of emerging CFEs for which the Mexican experience provides a major model. A small number of community forest concessions in the Petén of Guatemala have been partially modeled on the Mexican experience (Gretzinger 1998) . Community timber production is also emerging in Peru and Brazil, with an estimated 16 CFEs in the Brazilian Amazon (Loayza Villegas & Chota Valera 1996; d'Oliveira et al. 1998 
Financial Sustainability and Markets
Sustainable landscapes will depend on relatively lowimpact extractive activities that are also financially sustainable, and studies have been carried out and are underway to determine the financial health of Mexican CFEs. The transition from concession logging to community logging initially meant significant gains in equity. Whereas in the pre-CFE period almost all profits flowed outside the community, in the post-CFE period communities have been able to generate significant new employment within the communities and use profits to invest in the enterprise and to build community assets ( such as potable-water networks, schools, clinics, public buildings, and social service safety nets in the form of free medical care and old-age pensions, virtually unheard of in rural Mexico) and fulfill functions left unattended by government ( Merino 1997 b ; Alatorre 2000) . The successful communities also provide good accountability and a fair distribution of forest benefits, restrict access to the forests, and invest in good forest management (Klooster 2000) .
A handful of CFEs are internationally competitive, vertically integrating into sawmills and furniture and moldings workshops, particularly notable considering that they compete in the North American Free Trade Agreement with the world timber giants of the United States and Canada. The community of El Balcón on the Pacific Coast north of Acapulco, with 60% of its 25,565 ha in forest uses, has established a successful commercial relationship with U.S.-based Westwood Forest Products. Westwood Forest is currently urging El Balcón to certify their forest operation ( a "green seal" ) as sustainable in order to meet new demands for certified timber products in the United States. The El Balcón CFE also generates around 250 full-and part-time jobs for both members of the community and outsiders and has fixed capital assets of over $4 million, not counting the natural capital of the forest. Further, the social and financial capital generated by El Balcón and other neighboring communities who are also managing their forests has brought relative social peace into a region wracked by political and drug-related violence, some of it associated with illegal logging ( But market competitiveness, the building of community assets, and good forest management are not limited to large community forest holdings. The Oaxaca community of La Trinidad, with only 805 ha of community lands, has carried out a rezoning of its land use that includes a concentration of agricultural areas and a reforestation effort in former agricultural plots now being added to the forest areas. It operates a CFE that offers part-time employment to nearly a quarter of the community, even while cutting below authorized volumes. The community of El Rosario de Xico in Veracruz has only 560 ha of forest but generates year-round employment for nearly all the 24 community members ( Merino 1997 b ) . A recent review of the financial status of 37 communitybased, environmentally linked enterprises, mostly focused on nontimber forest products, found that only seven showed a profit . In contrast, a survey of 42 CFEs in Oaxaca found that all were profitable, at various levels of vertical integration, and most had been in existence for over a decade (Antinori 2000:167) .
Ecological Impacts
But what do we know about the ecological impacts of community forest management? Can Mexican CFEs contribute to a sustainable landscape? As in other areas, there is currently little reliable national data on how many hectares are under management by communities, but the World Bank estimates that some 7 million ha of Mexican forest are "managed," and it is probable that most of this management is by communities ( World Bank 1995) . In the tropical state of Quintana Roo, in the 1980s, 64 communities declared over 500,000 ha to be "permanent forest areas," the first time in tropical America that communities had voluntarily declared an end to land-use change within their communities . The percentage of Mexico's community forests that are well managed may still be relatively small, but one indicator of positive management practices is that, by March 2002, 502,656 ha in 25 communities had been certified under criteria of the Forest Stewardship Council ( Ward & Bihun 2001; Forest Stewardship Council 2002) . A few existing studies suggest that the establishment of CFEs may lead to a stabilization of forest cover in the community. Despite its reduced size, satellite images of El Rosario de Xico show a significant expansion of the forest canopy from 1982 to 1993, and the community has declared 4 ha under strict protection for the conservation of Abies hickelii, a species of endangered oyamel fir. Satellite images of communities belonging to the Zapotec-Chinantec Union (UZACHI) in Oaxaca show that the forest area has increased by 500 ha in the last 18 years as a result of community reforestation and limits on agriculture in forest areas (Alatorre 2000; Klooster 2000) .
In Quintana Roo, the major center of community tropical forest management in Mexico, experience suggests that important steps toward sustainable management of tropical forests have been taken ( Kiernan & Freese 1997) . Recent research suggests that sustainable forest management is impossible in the tropics because the production costs of better-protected forests will always exceed those of forests that are "mined" for their most valuable timber (Bowles et al. 1998) . But this research does not consider the multiple values of forests such as nontimber forest products, environmental services, and intergenerational values that communities, as opposed to private enterprises, bring to forest management, or the very different discount rates that may be calculated for forest products. Further, some CFEs, particularly in Oaxaca, are using profits from the logging enterprise to diversify into more benign forest enterprises such as water bottling, ecotourism, and resin-tapping, with a strong participation of women in these latter activities (Secretaría de Medio Ambiente y Recursos Naturales 2000).
In the early period of CFEs, the silvicultural focus was almost entirely on sustained yields, but, responding to the impetus of both more-stringent Mexican environmental laws and community interests in preserving the multiple values of the forest, many forest communities willingly embrace the new regulations and in many cases have preceded and gone beyond them in protection measures. Some communities in the Sierra Juárez of Oaxaca consistently log well below the authorized volume in their management plans, in a stated effort to conserve the resource. Further, forest communities have consistently shown a willingness to reduce their volume of extraction when inventories indicate they may be ex-tracting at an unsustainable rate. In earlier periods, the Quintana Roo communities of Noh Bec and Laguna Kaná reduced their logging volume by 29% and 37%, respectively, even though logging is a key source of community income, and instituted permanent sampling plots to better monitor forest dynamics. Neither community showed any interest in liquidating its forest and investing the proceeds in a more profitable economic sector, as a private enterprise would. Some communities in both the temperate and tropical zones are applying new silvicultural practices more sensitive to the maintenance of forest structure and composition.
Communities also show an increasing commitment to broader biodiversity protection. In the La Ciudad ejido in Durango, 10% of its 11,869 ha are under protection, including 153 ha with stands of Pseudotsuga menziesii . In El Balcón in 1998, the community prohibited all hunting in the community ( a loss little-lamented by most people in the community, in part because their near fulltime employment in the community forest industry leaves little time for hunting ). El Balcón has 15% of its total lands under complete protection. In La Trinidad, in an ancient forest area of 365 ha, the community declared 29% of it as a biodiversity protection area. In the UZACHI communities, with a total of nearly 25,000 ha of community territory, 52% has been declared protected forest by the community, 10,000 ha of it highly biodiverse and threatened cloud forest. The Quintana Roo community of Naranjal Poniente, in addition to its permanent forest area, recently declared 2000 ha next to the community as a "forest reserve" that is currently being used for scientific research and may be used for ecotourism (making 76% of its 12,620 ha dedicated to forest) and has prohibited cattle raising in the community. In addition, the selective logging carried out by the Quintana Roo communities is "benign" for both overwintering migrants and most resident bird species ( Lynch & Whigham 1995) . In her study of 42 CFEs in Oaxaca, Antinori (2000:238) argues that "The positive impact of vertical integration on recent nontimber investment and production bodes well for ecosystem-management approaches in self-governing systems."
Conclusions
CFEs are not a homogenous group, and the next steps in the current research project include a geographic and conceptual mapping of the conditions of CFEs with different levels of resources and organizations. Despite the successful generation of employment in some communities, most do not reach anything approaching full employment, and migration to Mexican cities and the United States remains an increasing option for many of the younger and most educated community members (Alatorre 2000) . Also, the inherent challenges of administering CFEs ( administrators commonly have little training or capital) mean that many CFEs stumble from crisis to crisis (Klooster 2000) . Further, most Mexican communities with forestlands are still struggling under burdens of overexploitation of their forest resource. On the ecological front, concerns have been raised about the sustainability of the mahogany harvest in Quintana Roo (Snook 1998) . Wildlife management is also uneven, with some forest communities prohibiting hunting while others continue to regard pumas ( Felis concolor ) and coyotes ( Canis latrans ) as fair game. However, there are also examples throughout Mexico of communities that have taken steps to preserve their forests even if they do not have income-generating CFEs ( Merino 1997 a ) .
Nonetheless, the magnitude of the Mexican achievement in community-managed forests, and the highly significant strides toward generating income and maintaining forest cover and associated ecological services may be the exception that proves the hypothesis that communities who are given the opportunity to manage their own forest resources will play a key role in maintaining sustainable landscapes. Thus, protected areas may be only one of a suite of options for doing so, and strict conservation may not be the only road to effective protection of biodiversity . It is particularly impressive that Mexican community forestry has been able to accomplish what it has without consistent government support, which suggests that more could be done with steadier government help. In an era when timber production from natural forests is declining, wise use of policy and incentives by the Mexican government could possibly position Mexico's forest sector as a high-value provider of niche markets from sustainably managed community forests, delivering both income and biodiversity protection.
